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(54) POSITIVE PHOTORESIST COMPOSITION, BOARD WITH PHOTOSENSITIVE RLM AND 
RESIST PATTERN FORMING METHOD 

(57)Abstract: >- 
PROBLEM TO BE SOLVED: To provide a positive OL 
photoresist composition capable of forming a thick £j| 
photosensitive film with good adhesiveness even on a ^ 
substrate of copper, an iron-nickel alloy or the like 

having inferior adhesiveness and capable of forming a (2Q 
space pattern with good perpendicularity, and to provide <<j 
a board with a photosensitive film and a resist pattern £~ 
forming method. 5 
SOLUTION: The positive photoresist composition f^^^cefaPN" ^ 

contains an alkali-soluble novolak resin in which part of ^s^? 

the hydrogen atoms of all hydroxyl groups have been CO 
substituted by 1 f 2-naphthoquinonediazidosulfonyl groups 
and a heterocylic compound which exhibits aromaticity, 
e.g. a compound of formula (1). 
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^Fn^>7xr.;l/^x 1- [1- (4-fcKa 
^^7x^;W ^y^nifyl/] -4- [l, i-£x 
(4-tKn*>'7x-;W xf;W ^y-tfx 1- 
ti- (3-^f;b-4-tKD^>7x-;i/) -rvy 
aif;l/] -4- [1, 1 -ifx (3-^^;l/-4-n F 30 
o+^7i-;W x^;H ^y-tfy N 2, 6-tfX [1 

- (2, 4-^Fa^>7x-;W -ry^ntf;l/] - 

4- ^f;V7xy-;K 4, 6 -ex [1- (4-t:K 
u^-i/yji- ^V/nt!;l/] l/^/I/^V, 4, 6- 
tfx (3, 5 h*$/-4 - t Fa^>7x-;^ 

tfntfa-;!/, 4, 6-fcTX (3. 5->^^/I/ 
-4~tFn^>7x-;l/^fW ^n^n-/l/, 2, 
(3-^f;l/-4 t 6-^Kp^>7x-;1/ 
-4-^f;l/7xy-;k 2, 6-tfX (2, 
3, 4-h'Jt:Fn^7x-;l/^f;l') -4-^f;l/ 40 
7x/-;K l, 1-tfX (4-tFa^>7x-;l/) 

a^>-4a- (2, 4-ytFn^>7x^;W -9 

- 1 ' -xen^n-^vvl/- 1 , 2, 3, 4, 4 
a. 9a-^tFa^yfX 6-HFn^>- 

5- ^f;l/-4a - (2, 4-^Fn^>-3-^f 
;l/7i-;W -9-T -Xtf Di/^n^s/;l/- 1 , 
2, 3, 4, 4 a, 9a-^tHFo+f>fySfe 
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- (4-fcKP+^7x-;W ^V7 p ofcr;b]-4- 
[1, 1-tfX (4-tFn*i/7x-;b) x^;l/]-0 
«tf>i:lfX (4-t:Fn^>-2. 3, 5-hU**7l> 
7i-W -2»tFn^>7x^?ytOi^ 

iasjsikfcx^-x/^^-^ainsicffins^T 

9y*tt»»C»l/r\ 10-2 5li%, »$Kfil 

[0047] mssmm 

*ft, Bfa«ccko»jscft<2oo-3 5ox; 

/c. yy^-^oa, tsximmum (peb) sua 
[0048] ±mmm&mwmmt ut&, masm 

|gx^/K fijft*«r^;K SS5**»^n^;K S5?A» 

/K xfl/^yn- ;l/€/^S/;l/x- r;K 1. 3 
-t^fU^'Jn-^ ^xfU>^U3-;K ^x 
fl/^^U3-;l/mf-F, yxfl/>^yn-;l/ 
^y^;l/x— ^x^uv^u 3-wyx^vx 
— -r;K ^xfl/>^ij3- M/xf;Vx- <fvl/T-tr 
r— K i/'xf I/V^JJ / yf;l/X-f;K S> 

xf ;bx-f;l/7tf - S> 

^;l/x— r;K FUxfL/>yU3-;k F»Jx^> 
^U3-;Vi;-2-xf;W7-h, h«Jxfl/^ 
ij /l/^^/Ux— -r/K h UxfL/>^U 3— ;l^e 
yxf;l/x-f;k h'Jxfl/i/yij3-;l/^y^^;l/ 

yUn-;Ry^f;l/x-f;K 2 -x^;Wv*lJ-v 
& *:/n>» % *fn-;K 

£V\> *T*fei^2 5 0-3 5 OtOfe^WSL 

*tLT. 3-1511%, £<£6-l 211%^$ 
KSL<> 1511%^^^, X^— X^^->± 
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[004 9] i£fg£SU 
*|g^^->'S* b U->*X MfifiK^ltlRli; 1 m (3 6 5 

nm) <Dmmc&vm*ft£z-ez<te:mw$:Li,\ 

7 7 5 5#^(Cie«^nT^5 £-5 & h U 7 

**^AX;l/**-h36&?££Sik *x*Ai& 
S5»»*»Jft^#«fli*f6n» *T*€>> 3- 
*x;l/) ^~>-i t 2, 3-^>7h'J7v ? >'-4 

oh) *D^saa, ^^M^©^-rnic*3^ 

* h 1^>'X hfi«*©»tt»cW*-*«»**« A.^fti/'' 

&%>t>\ mmn k*ju *5*5<fc^o. o i 

~5. oaa%. !f$L<iio. i~i. oaa%cD® 

[0050] &mmai&ft 

SM^<0|pl±^BWi:LT, p-b;l/x>-x;l/ 
4">>iE^a^^K (PTSC) „ 4. 4' -tTX (i*x 
f;l/7 5/) 'O^i/i', 1, 4 -ex [1- (2 
— 4— t Kn+->-5->^n^+->;l-7i- 
;W ^rvyptf;W -o-tf>, i, 3-ex [l- (2 
-*?-;l/-4-fc Kn^-5->^nA+i/;l/7i^ 

no. 0 1 ~ 1 0M%gft<Di5Hrt-?SiiHiLTfc J: 

[00 5 1] h 1/->*X MfijjgWc 

>ff;l/75/-2' , 4' -^kKa+^v^i/ 
>\ 5-75/-3-^f;I/-l-7i-;l'-4- (4 
-kKn*->7i-;l/7vO tfv'Z-^K 4-S?**7l/ 
75/-4 1 -t: Kn4^>7V v s>-tf>, 4 -*Jjl=3-)V 
75/-4 1 -xh^^yy-<>-tf>, 4.4' -s>x 

x— >a >B&±©fc«>©$*Egtt»J, W*.tf 707- K 
FC-4 3 0. FC4 3 1 i^3M <«0 

S) , !7h7 7'E F122A, EF122B, EF1 
2 2C\ EF126 OgSfc, h— ^7*D^^ 
(DO SO . ^^777^R-08 (^B*f>+^ 
I* («Q WD «O7y**»iBStt»ja:H**aiB<0 

[0 0 5 2] JegMJOtfi^g* h U->*X h&j£fttt, hiJ 
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&gtc js c t^ao * Ktt 9ttmw, * * tf *«s*o 

^f;WV75;^hx 2-<\-?#/vmv> 

;K ^x^U>yjn-;K Ifl/^'J3-My7 
10 tr- K ^alfUi/yy n— ;l/t/7tf- K i^x 
f U>yy3-;l/*/7-br-h, fc^wicne©* 
/*9-tl>x.— t/if/H-r;K 70 fc!/l/ 
x— 7^;b v ^y^^vUx— r;^$fc^i*/7xx;^x— 
7 L ;^^©£ffi7;^3-/^S:fcJ;^>* ; €-©^^l^* ; i***-* 

^<o&o*m&z.-7-)vm ; *3<tt>*?LKx^;K Wi?/- 

3vk ff&x?-/k 8*S?:7^;k e;l/Vf >&y?-/k If 

~>^a tf^->^x^;l/^(DxXx;WH^Of S c ttfT* 

20 LTfflV>Tfc«fcV\, tOcT-trh^ ^^;l/xf-;l/^h 
>, i/^n^it/x ^^;WVT5;b-irh>. 2- 

#»Tffl^tta^tf, 3. 0|im«l, i:<^6. 0 
~ 8 . 0 /i mei!EO«8l*fr-pS»aric«it%»* 
«K 2®J-X±tO^J*)Sa-&-a:TfflV>TfeJ;V>o 
[0 0 5 3] *«W»a»(0»ai«:fl6ffl^rttKO^T- 

6 5 n mft£OttSO%«n3^«9l»U ««J^ 

^*0f») «ra*fTV\ Ctl^IftE 0«*J£ 1~1 Oil 
ayoT-h^y^l/TV^ex^At Fn+S/H (TMA 

40 h) 7k®m<D&or£T>i<*)V&7\<mmicmm-?%%;£'L 

[0 0 5 4] MM*Bl£-?2>m-£!lcl^ m*.tffi 

if 10-26952 i ^^iciee^nr * a 

Wl/^XhYX^ (7U-A) ttm^T, 
^W%;$ffilct>ib'>2%:ffi-?£ tCJ;D, ®8itSB)Scox 
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&V>T?, (US/XhTX^) £Rfc5&-r 

§ c i: tc J: K> c i: *<T- $ £„ 

[00 5 5] 

e>tcniBj-r§ 0 #s>s!# his-** t-mmmowm 

( 1 - 1 ) ffirS^fPfflfi 1 : MMXtfVt- 

U— f^TlOOTC, 9 0Wg)SLTIf 4. 0/ira 10 

0. 3 5/tmcOvX^ (0. 3 5 /jmfiOX^-X/^ 
-»fcfi£ffl) £:frU ^/J^S^SBN S R - 2 0 0 
5 i 1 0 D (^n i4±U, N A = 0 . 5 0) ^ffl^T> 
0. 5 0 fi nnH<7)X^— X/<*— Me/**— >j6g|5tftt 
±^5J:oti:>' i ;-f , TX«r^^TS^L.rc<D^, 100 

9 0MCPEB (Btt&ftnlKD ffla*firofc. * 
<^T\ 5i{&J*{tfcU 23XW2. 38M»%-rh5* 
^^-WtKD+i/K (TMAH) zkiSffi^a 
ffi±£iSffiU 6 0f3>H««pLfc^ 7tJyt- CDIelS 20 
fciOtSDSJDfcfr-afc,, C<D3Slg»^5li!MS»)jIb 
3 0fMH*iJfcU i&*tLT, ?#&nfcO. 5 0 /i 
nnHOX^-X/^-^tDHrM^tt^S EM 
^UMI) ^*fct«*U /<*->±»©« (T) 
Jtr*/<*->JS*0« (B) ©J±^ (B/T) *\ 
0. 70^ (B/T) <1. OCDfe©^®, 0. 65^ 
(B/T) <0. 7 0«Dfc«D^O> (B/T) <0. 6 
5<Dt><D%A, 0. 5 0 ft mtflOX^— X/<£— 

fe 0 x^— x/<*— ><omm&tt*&t>-rmjm m 

£0 1 {C^Lfco m 1 icfei^T, 1 2 tiUv'X 

h&M« 3«X^-X>-^->T*feS 0 

[0056] ( 1 - 2 ) mmmmm 2 ; aaasrxtf > 

£*-y b~/U- l~±T* 10 0U 9 O^MttttbTHJP 
6. 0 (imiDl/yx MK^fffco ^T?, C<£»gfc:, V 
X^vf&O. 3 5/im07X^ (0. 3 5 /i miH£>X^ 
-X/^-^»Bicffl) *1>U iBS/hiaKS^BN S R 
-2 00 5 i l OD (xnVttU, NA = 0. 5 0) 5 
fflt^T, 0. 5 0/i mfllOX^— X/^£ — >lC7^ — > 40 
JSSP^ft±^SJ; 3 tC/^TX«rAHtTM)tU/c:cD^, 
lOOt, 9 0»PE B (Bft&ftalKD ftWl*ffo 
fco ^V>T, JS»J*P£i:U 2 3°C<D2. 3 8ii%r 
h^^^/bZ^-^Ati Fp+->K (TMAH) TkrS 

3 OtM^kifcU iggiLT, f#e.n/£o. 
5 0 ii miflOX^— XM*— ^cDBtffiJfrbc* SEM (t 

— >&&fr<bmmJi\<i}lcMZtf3. 5(im<?)tC5) O so 
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4a (M) twrs/^-^JSgPoH (B) <D\m (B/ 

M) Jb\ 0. 70^ (B/M) Si. 0 

0. 6 5^ (B/M) <0. 7 00i<0%0, (B/ 

M) <0. 6 5©tO§A, 0. 5 0 /t miH£DX^— X 

*J3. x^-x/^->co»fDijg«^rat>-r«^0^ia 

Xhii, 3tt7^-X/^-yt?65. 

[0 0 5 7] (2) ftgfgitt : iftfB (1-2) c0l¥«C*5 
<^T, Eop (vX^rTffiO. 3 5(im07X^^ffi 
t/\ /W7X%WT^^- >Jgg|$cD\|-j£tf 0. 50)t 
m ©X^-X; > t 5 <fc o UUB/S Ufc £ £ (DUX 
M) K*5^T % /^->J£gl5©^gi-r5S/J^X^^-ffi 
«(8Hi|WIME (Mm) "C«Ufco 

[0 0 5 8] (3) fluaattfrtiWtt : tttffi (1-2) © 
MBlC&l^T, Eop (TX?\fi£0. 3 5/im©7X 
?£rffll/\ 7W7X£*H*T^*-^jggl5©Tfi£tf o. 
5 0/imOX^-XA^->i:^«cfc3^figUfci:€ 

&zm-g.±Tic-?e> u aft, ^ft^tToT»e.nfcx 

^-X/^->Jgg|3cDS EM^X©SJSl^Tofeo 

S EM¥JK£tK X^-X/^-^JgascOTf^O. 5 

o /im± i o%OTftt*fl:o«Hrt"e»6n*iinj«-rn 

<D«*ffi (|im) ^^j^a*S^14i:bfCo 

[0059] (4) &m#mm:t m*x}±>-)— *m 

U-MflOOt, 9 0#«LTSf 6. 0 /im 
Oia»««*»fco ^^T% COMIC ffi7£<DX^-X 

t^-fy^mmtfi : i oomtttMt— >*«flift»tifcv 

X^7^^L, SS/jNtSKB^BN SR-2005i 10 
D (^ni/ftl^ NA = 0. 5 0) SrfflVT, 5-T>ili 
5. 0 /imli:ft±*^J;a{C/^TX^*HtTB7tU/c: 

o^, loot, 9om<opeb mytmxm) ism. 

m^tZo ^V>T% gUfWttU 2 3 too 2. 3 8fi 
i%fh7^f;V7>' ; e-')AtFD*->F (TMA 

h) #»«*a*±fcafflu 6 0»}iLm x 

«-5lHl^!3jILfc^ 3 0#F^7j<gtU, OftUT. 

nrc^^yms. Ofimoi/i'xh^- >*v sk^ 
ffilcfci^T, U-^xh^ffii:««i:^±lcj$»LTV^ 
St^O, U">*XhWffihS«f:(DHtcRiraA^i;T 

< ^ o Tt > t x t L L fee 
[0 0 6 0] (^figfl»Jl) y;l/^'JqT?§tty^7-y» 

(m-»l/y , -;l//p-»U'/-;i//2, 3. 5-h'J 
^»/b7x/-;l/=3 5/4 0/2 5 (^l/Jt) a Mw 
= 4 2 0 0, Mw/Mn = 2. 3, ±7 x y — ;l/jj7j<^ 
«g)7kjilEmc*f1-;5 1 . 2 —^-7 h^7>^T^KX 
;!/>-}-,— ;l/SCT)gg|^ = 3 . 8 ■€■;!/%) 
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i. ftmmmci:znm*v$tt¥& (mw) , ^mm 

(Mw/Mn) <OUm 
m-^W-;K p-*U"/-7k 2, 3, 5-hU* 
f;l/7x/-;l/ (*/Ht3 5:4 0:2 5) fcifrrt/VJ 
> i: ©fl«7j<«|-&SJSlc .£ t)al£L fcfiffi^rit^ ( a ) 

(Mw= 2 6 0 0> Mw/Mn = 3. 3) 1 25g%2 
U >y h;l/fcf— #-tcA*U cntc**/-7l/9 2 0 g$r 
SB^U «*P»*Jfl^T}»l?S-£fc. ^^T% *C7K3 1 

^tsts^sijffli^nfca^^fiXKi (b) (m w = 

4 2 00, Mw/Mn = 2. 3) fctffco &*3, GPC 
V-CD^ffitt, ftlfno. 4 9MfS%, 2. 7 2fi 
[0 0 6 1] G P CfflJStt, (XTOSii, 

[Mw. Mw/Mn8J^K*Jt**G PC©»Jj£#S] 

(1) 88B2 Omg^TH F 1 0m 1 K»jBU UWfe 

(2) (1) OKSiSffi 2 0/i l^TIBO GPC »J^« 
HK&AU 3 5#fWSitLTUVi£SA = 2 8 0 nmtt 

GM£&!D #-F*vA (iSp D p« TKF-GJ ; Sh 
odexttS) £3*cD#gt;*;5A (6/imSS©Xf 

^X8/itn (g) x 3 0 0mm (S?) , ©a* l"K 
F-8 0 5 sJ ;Shodexti8) 
AiaSti, ^-7^ffifflUT3 5*C»ci85tL7£G PC 
iBJ^SB (Sa=S TGPC SYSTEM llj;S 
h o d e x*±S) %J£l\ fh7tHn77i' (TH 
F) ©JSJSJSO^^jgStt, 1 . Oml/mi nO^ff 

[0 0 6 2] [717-/1/^/7-, Wsr-MK 
fcfeftSGPCOaije^a] 

(fSSBflJ 1 ) 



(1) OT20mg«THF 1 0ml£&(KU IffijS 

(2) ( 1 ) (Dffl&i&m 1 0 m 1 «rTte<DG P CffliJJSS 
UlC&AU 2 Vi£gA = 2 8 0 nmtt 

(«iJ/©gB) #-F#5A (Sa D D o€ TKF-GJ I Sh 
odexttS) t3*tO»IA7A (6/tm)&S©X^ 

^X8/im (2) x 3 0 Omm , lo a aS ("K 

F-80 1J IShodextti) *fi!;t s #gb*j^A 
SAtt. ^-y>*ffifflLT4 CCfc^LTcGPCiW 
Jg^B TGPC SYSTEM 1 1J ; Sh 

odextig) -rh^fcFn^^V (THF) 

<0}£»i?£<Di£i8i$ftt±, 1 . Oml/mln <D0kftT*ft 

■ofCo 

[0 0 6 3] 2. BSIKJS 
*fifS«g^^ ( b) 5 0 g fc, 1 , 2 
^T^F-S-XJl/sfcV&^D^ F4 g (0. 0 1 
5*/W fc*»S»K rSTa- Kooi^ci U 

•7 h ;KDEOQ7 5 X n fc Ati, cnt-^+^V 1 6 
2 g*4n*T»»£«fc«, »Tn-h*»6 h'Jxf;!/ 
75>3. Og (0. 0 3 0*;l/) *An^aT2^Fffl 
iiS3 5%^7krg^4. 7 g 

(0. 0 4 5*71/) 3r*n*., £ 5>tcSigT*3 0#jft#3: 

z%i?zcfc*mm&<Dm»*mtco mm 

<*£\ SE7j< 1 V v h7l/#Aofc 2 U <y h/Hf-^-kUg 

K*»ltU S&fc*J*x*W*iniU iH»>r^-?L 
*x^-7l/Ofi*«« 0H#Jfc2 : 8) *»J*i:l,fc, £ 
7i/- /bttTk^S^Tk^iS^CS. 8*;l/%7iM, 2 

—7-7 h+y >^r->* K^^n^a-pmnstifcr/b 

[0 0 6 4] 



T)\fi3 V Pljgtty >v *WJB : 10 0 Mgfl 

(*J*fiW 1 OiiS5 0M%T/l/*y^jgtty#5y **f»»*2 00g) 
msmitSWa : 0. 2 3 MSB 

[2- (2-tKD*v/if/W WW] 

4t9Kffl : 1 5AS8P 

1 -[ 1 - (4-tKP+->7i-;l/) -rV7*atr/l/]-4-[l. 1 -If* (4 
-t Kn*->7xr;l/) x^n^iz-tfiz/trx (4 -t Kn^>-2, 3, 5 
-h>J;*?-;K7xX7l/) -2-tKn+->7x^;M$>=l/l (Bait) © 



Jt2 : 8) 5 5BSSfUOgJiPLfc& Cti*?L80. 1 
~o. 2 (im©^ yy^yy* )\/$— £-ffl</->T3i®u 

[0065] (ussififij 2 ) mmm 1 "Pfflt^aaaRfl:^ 



[0 0 6 6] (H-&S0J3) 2- (a-tHn^if 

;i/) \£Vi?><omum*o. i mmmcKz-rciMite. 
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coo6 7] (mmm4) 2- (2-tKD+i/if 
mfam 1 tm&uc it#->*s!* 1- i^x \-&sm&®m. 

[00 6 8] (tmmi) 2- 

[00 6 9] ttfctt«2) 2- (2-tKn*i/if 
;W tf g 9 tc^>-/ h U7'/-;V- 5 -Art/ 

h l^X hJgjftlgp&MHLft:. 
[00 7 0] (Jt80!l3) 2- (2-tKn+->xf 
;b) tf >J -^:y<Wb Die 2 -x^rt/if >j ^>-^fflt,>fcJW 

[00 7 1] (Jt8HBl4) 2 - (2 -k Fd+sol*- 
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it. mmm 1 £ mute uT^>-gj* h u-^'x h&ttfc* 
[0072] atmm 5 ) usa^j 1 -em^ttr/uin u 

•&£fiSc&l (b) lOOfiffigp, :fc<fct/!gft14fiX#£ LT 
2, 3, 4 - h 'J t Ka+^v^i/y 1 
1. 2 - t7 >-^7->* K- 5 H7 
4 F2. 0^l/fcOxXT-;Hb«J 1 ottffla5*fflv^c« 

[0073] m±nmm 1 ~4 , fej:tfittt«i 1 ~5 -e 

««Lft*f S* h l/'^X HBfiftO^T, Mte (1) 
~ (4) ©Wffi*frv\ ^©iiSm^Snc^Lfco 
[0 0 7 4] 

[igl] 





Jffi{?4. 0/zm 


■r»Btt2 
RJP6. 0/im 


(^m) 


(Am) 


S3N£ 




0 


® 


0, 3 1 


1. 2 


O 


// 2 


@ 


® 


0. 3 1 


1. 2 


A 


" 3 


© 


© 


0. 3 1. 


1. 2 


A 


" 4 


0 


A 


0.3 5 


0. 9 


O 




X X 


X X 






X 


// 2 


A 


X X 






O [ 


" 3 


X X 


X X 






X 


// 4 


X X 


X X 






X 


// 5 


A 


X X 






0 



[0 0 7 5] 

#LT£>3. 0|imt(±, t<tC6. 0 — 8. O^ml 

x hrt$—><D&f8j3mtnmztiz 0 sfc, 6. o^ 



[HffiOfSm^lttB^] 

[0 1 ] X^-X/^-;vcDBffiJKtt8¥« 1 (ORS^r^ 

[flWoattlB] 

1 s* 

2 l^X F^Jgl 

3 X^— X/^£ — > 
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3 




[SfflB] 3$7fl2 7B (2 00 1. 7. 2 

7) 

C¥ttMiE l ] 

c«iE*f^»!S=a] mine 

[*IIEttftg(S«] 0 0 3 1 

[ffilETaS] 

CMIErtS] 

[0 0 3 1] ft*5, c<Dt%, 7i/-;Htyv-tf) 

i ii%ttTT, sb^^T— ©##a^ 4 a 
7 x y -/i/^ y T-*5«fc t/^-Y t-<o#w«a^ ©IB 

;i->a>^n-7h^77-<- (gpc) m^(omm 

ib^IltSCt^??. OSt), GPCf-t-hfr 



[02] 



3 




5 0 ftis, 7i/-;WSt/7- fe^tf^-Yv— cDr8W 

mm. as, mmm, wtwmaL mxm, m&am 

jgtfJB$|ig«2 3~2 5»#2C, ^-fT-0»ffl«HB« 
21-2 2»f*ifiK, ?-nfn§iff5„ 
HM&MIE2] 

[siE«^»a^] ««« 

[ttiE*HMlg«] 0 0 5 4 

mmum mi 

[0054] ft*>, wm*&&?zm&iaz. matm 

if 1 0-26 95 2 1 ^ffiti2ig?tlTV>SJ;'5 

(7V-A) Srfflt^T, ^ttf 
TSftSP^»cfe«>o#*]S(S-rc:f:»cj;D, WSft&fg<Q:t 
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